Sodium-dependent uptake of glutamate by novel ApGltS enhanced growth under salt stress of halotolerant cyanobacterium Aphanothece halophytica.
Glutamate is a major free amino acid in cyanobacteria, but its transport properties remain largely unknown. In this study, we found that a halotolerant cyanobacterium, Aphanothece halophytica, contained a sodium dependent glutamate transporter (ApGltS). The deduced amino acid sequence of ApGltS exhibited low homology (18-19% identity) to GltS from Synechocystis sp. PCC 6803 (slr1145) and Escherichia coli. The predicted ApGltS consisted of 476 amino acid residues with a molecular weight of 50,976 Da. As analysed by hydropathy profiling, ApGltS contains 11 transmembrane segments. The ApgltS gene was isolated and expressed in E. coli ME9107, which is deficient in glutamate uptake. ME9107, expressing ApGltS, took up glutamate and its rates increased with increasing concentrations of NaCl. Kinetics studies revealed that ApGltS is a high-affinity glutamate transporter with a K(m) of about 5 µM. The presence of 0.5 M NaCl in the assay medium increased V(max) by about 3-fold. Competition experiments revealed that glutamate, glutamine, aspartate, and asparagine inhibited glutamate uptake. The level of mRNA for ApgltS was higher in A. halophytica grown at high salinity. Under high salinity conditions supplemented with glutamate, A. halophytica showed a significant increase in intracellular glycine betaine.